Summary. Boar 
INTRODUCTION
It is generally held that lactate formed from the anaerobic breakdown of exogenous sugar by the spermatozoa of various species does not account quantitatively for all the sugar used up, but different authors vary in their estimates of this discrepancy (Melrose & Temer, 1953; Mann, 1964; Roths¬ child, 1964; Graves, Lodge & Salisbury, 1966; Nevo, Polge & Frederick, 1970) . Among other organic acids that have been identified as products of glycolysis in ram and bull spermatozoa is acetic acid (Flipse & Almquist, 1955; Graves et al, 1966; Scott, Voglmayr & Setchell, 1967; Wales & Humphries, 1969) , but it is conceivable that acetic acid is formed when some of the glycolytically pro¬ duced pyruvic acid undergoes an oxidoreductive dismutation yielding lactic acid and carbon dioxide. Such a dismutation was (Aalbers, Mann & Polge, 1961; Mann, 1964; Nevo et al, 1970 [l-14C]pyruvic acid (14-4 mCi/mmol as the Na+ salt), [2-14C] pyruvic acid (13-6 mCi/mmol as the Na+ salt) and NaH14C03 (60 mCi/mmol) were ob¬ tained from The Radiochemical Centre, Amersham, Bucks. Diazald (Nmethyl-N-nitroso-/»-toluenesulphonamide) was purchased from Ralph N. Emanuel Ltd, Wembley, Middlesex. All other chemicals were of analytical reagent grade where available and all solvents were redistilled before use.
Succinic dehydrogenase was prepared from beef heart mitochondria by the method of Bernath & Singer (1962) . The enzyme was prepared in a soluble form and purified as far as the elution from the calcium phosphate gel; it was stored frozen under N2.
Semen
The sperm-rich fraction of boar ejaculates was collected by artificial vagina (Glover & Mann, 1954) . This fraction represents the middle portion of the boar ejaculate ; its volume was usually 30 to 50 ml, containing about 109 spermatozoa/ ml. Gelatinous material was removed by straining the semen through two layers of muslin. The spermatozoa were concentrated by centrifugation at 600 g for 10 min and washed twice by resuspension and centrifugation in a Ringerphosphate medium of pH 7-4 (119-3 mivi-NaCl, 4-8 mM-KCl, 1-2 mM-KH2P04, 1-2 mM-MgS04, 2-4 mM-NaHC03, Bishop, Campbell, Hancock & Walton (1954) . Separation of spermatozoa from their accompanying cytoplasmic droplets was carried out for us by the method described by Harrison & White (1972) .
Incubations were set up in a thermostatically controlled water bath main¬ tained at either 25 or 37°C. Aerobic samples were shaken in air. Anaerobic samples were usually incubated in Thunberg tubes which had been four times evacuated and filled with N2 passed through copper filings heated at 400 to 450°C.
Radioactive counting
Radioactivity was determined in a Packard liquid-scintillation spectrometer model 3380 fitted with an Absolute Activity Analyser calibrated to record d/min directly. Three counting media were employed. For non-polar samples, 5 ml toluene containing 4 g PPO (2,5-diphenyloxazole) and 0-3 g POPO (1,4-bis-(5-phenyloxazol-2-yl)-benzene) per litre were added as the scintillator medium. For polar samples, 5 ml of a 2:1 (v/v) mixture of the non-polar system described above and Triton X-100 were used. For counting the radioactive carbon dioxide which had been trapped in 2-methoxyethanol : ethanolamine (2:1, v/v), 1 ml of this trapping system was added to 5 ml of toluene : 2-meth¬ oxyethanol (2:1, v/v) containing 5-5 g PPO/litre (Jeffay & Alvarez, 1961 Volatile fatty acids were determined by gas-liquid chromatography after steam-distillation. The incubated suspension of spermatozoa was deproteinized with 1/10 vol. 25% (w/v) metaphosphoric acid. The extract was brought to pH 3-0 with M-NaOH and steam-distilled (Markham, 1942) . The first 100 ml of dis¬ tillate were collected, adjusted to pH 11 with 0-1 M-NaOH, and brought to dryness in a rotary evaporator. The dry residue was taken up in a small volume of 10% (w/v) metaphosphoric acid and aliquots of the solution analysed by gasliquid chromatography, in a Pye-Unicam Series 104 gas Chromatograph fitted with a flame-ionization detector. The volatile fatty acids were separated on a 1 -5-m all-glass column (4 mm internal diameter) of polyethyleneglycol 20 M op¬ erated at 125°C with an argon flow rate of 50 ml/min. Propionic acid was used as the internal recovery standard. Non-volatile organic acids were also separated by gas-liquid chromatography. For this purpose, the incubation mixtures were precipitated with metaphosphoric acid as described above. Samples (5 ml) of the protein-free extract were extracted with 10 vols ether in a continuous extrac¬ tion apparatus for 8 hr. The ether extract was dried overnight with anhydrous Na2S04, filtered through a sintered glass funnel and its volume carefully reduced by distillation to about 1 ml. Methanol (0-1 ml) was added and the methyl derivatives of the organic acids were prepared by bubbling diazomethane through the solution until it turned yellow. The diazomethane used for this purpose was generated from a solution of Diazald in ether reacting with methanol over 50 % (w/v) KOH in a microgenerator similar to that described by Roper & Ma (1957 Organic acids were located by spraying the dried papers with acetone : water (9:1, v/v) containing 0-025% bromophenol blue. For electrophoretograms run in the alkaline system, the stain was altered to include 0-1 % citric acid (Gross, 1958 CTiCp cp -71 -7 uS cô ô ô fig. 2 . Succinic dehydrogenase assay of succinate formed anaerobically from pyruvate by boar spermatozoa. Oxygen uptake was measured using an oxygen electrode connected to a recorder set in such a way that the position 100 on the scale corresponded to the point of complete saturation with oxygen at 25°C, and the position 0 corresponded to an oxygen tension of zero. The assay mixture consisted of 1 ml 0-1 M-potassium phos¬ phate, pH 7-5, +25 µ phenazine methosulphate (4 mg/ml) + 100 µ\ of the extract from the spermatozoa-pyruvate incubation mixture. Purified succinic dehydrogenase (20 µ\) was added at A and ; 15 µ\ M-sodium malonate was added at C. In the absence of the extract from the sperm-pyruvate incubation mixture, the assay system consumed no oxygen after addition of succinic dehydrogenase.
Having identified succinate, we proceeded to determine it quantitatively by means of gas-liquid chromatography. The results of these determinations (Table 1) (Table 3) . (Mann & Lutwak-Mann, 1955; Mann, 1964 (Brooks & Mann, 1972 (Flipse & Anderson, 1959; Flipse, 1960; van der Horst, 1970 (Mann, 1964; O'Shea & Wales, 1967 , 1970 Mounib & Eisan, 1968) . Although significant amounts of acetoacetate were produced by spermatozoa anaerobically, we failed to detect any 3-hydroxybutyrate in the spermatozoa-pyruvate incubation mixtures, notwithstanding the fact that the equilibrium in the reaction controlled by 3-hydroxybutyric dehydrogenase would be expected to favour such a course (Brooks & Mann, 1972) . Since, however, acetoacetate is not oxidized by spermatozoa to any appreciable extent, it seems more likely that it is not formed aerobically at all, perhaps because in the presence of oxygen, acetyl-CoA is used in the reac¬ tions associated with the tricarboxylic acid cycle, rather than for the purpose of acetoacetate production.
